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Abstract
Angling for adult black bass Micropterus spp. as they defend
nests containing eggs or fry (i.e., bed-fishing) has drawn concerns
from fishery managers and anglers due to negative impacts on
reproductive success. Research efforts, however, have failed to con-
sider bed-fishing scenarios other than male-directed targeting,
which may inaccurately reflect angler behaviors. To gain insights
into the behaviors, motivations, and attitudes associated with bed-
fishing across a large extent of the global distribution of black
bass, we surveyed tournament anglers from the southeastern Uni-
ted States and South Africa (where black bass were introduced in
1928). Responses from 440 black bass tournament anglers indi-
cated that during the reproductive season nearly half of all anglers
spent 50% or more of their time bed-fishing and that larger,
female fish were preferential targets. Overall, the responses from
U.S. and South African anglers were very similar, but significant
attitudinal differences were associated with the perceived impacts
of bed-fishing on adult reproduction and juvenile production. Our
results suggest that there are commonalities among the preferences
and behavior of anglers from disparate geographic regions, and we
highlight the need for future research on the impacts of size- and
sex-selective bed-fishing of basses.
A longstanding management concern in centrarchid
fisheries is the impacts associated with angling during the
reproductive season (Neves 1975; Philipp et al. 1997;
Cooke and Wilde 2007). Male fish of the genus Micro-
pterus (i.e., black bass; hereafter, bass) excavate a depres-
sion (nest) in shallow water during the spring and exhibit
parental care over an extended period (~2–7 weeks) that
involves aggressively defending their nest from intruders
*Corresponding author: jhargrove@tntech.edu
1Present address: Tennessee Cooperative Fishery Research Unit, Tennessee Tech University, Post Office Box 5114, Cookeville,
Tennessee 38505, USA.
Received June 6, 2017; accepted December 7, 2017
North American Journal of Fisheries Management
© 2017 American Fisheries Society
ISSN: 0275-5947 print / 1548-8675 online
DOI: 10.1002/nafm.10027
1
(Warren 2009). Confinement to shallow water, resting
placement over a nest, and aggressive behaviors make
male bass both highly visible and vulnerable to angling
during the reproductive period (Suski and Philipp 2004;
Sutter et al. 2014). The act of targeting bass as they
defend their nests, a behavior known as bed-fishing, has
received widespread scrutiny due to its documented nega-
tive effects on reproductive success (Kieffer et al. 1995;
Philipp et al. 1997; Suski et al. 2003). Despite directed
efforts to understand the impacts of bed-fishing, past
research has focused exclusively on quantifying the conse-
quences associated with removing nest-guarding males
(e.g., Philipp et al. 1997; Cooke et al. 2002; Suski and
Philipp 2004). The assumption that anglers engaging in
bed fishing mainly target male bass likely stems from the
extended time that males spend guarding their nests
(Kubacki et al. 2002), making them more vulnerable to
capture than females, which are typically present on the
nest for only short periods of time (e.g., <2 h; Carr 1942).
However, this presumption may fail to capture actual
angler behaviors if anglers are targeting female fish
because they possess preferred characteristics (e.g., larger
maximum size).
Several characteristics of bass and their associated fish-
eries suggest that bed-fishing may be directed at both
males and females. Bass anglers are known to be moti-
vated by pursuits such as the capture of trophy fish (Wilde
et al. 1998), and sexually dimorphic growth patterns
(specifically, that females grow to larger maximum sizes
than males) have been documented in both Florida Bass
Micropterus floridanus (Porak et al. 1986; Schramm and
Smith 1987; Allen et al. 2002; Bonvechio et al. 2005) and
Largemouth Bass Micropterus salmoides (Hubert 1975).
Female bass can be angled while on or near nests (Trippel
et al. 2017), and records of trophy bass capture (≥4.5 kg)
from Florida and Oklahoma indicate that the largest, pre-
dominantly female, fish are disproportionately captured
during the spawning season (Horton and Gilliland 1993;
Crawford et al. 1996, 2002; Dutterer et al. 2014). Com-
bined, the preferred larger maximum sizes of bass, their
documented vulnerability to angling while on the nest,
and their high capture rates during the reproductive period
support the argument that female bass may be captured
via bed-fishing.
As the largest, most fecund fish in a population gener-
ate disproportionate numbers of offspring to recruitment,
the selective removal of these individuals may reduce the
number of juveniles produced or the quality of the juve-
niles that survive (Berkeley et al. 2004; Birkeland and
Dayton 2005; Gwinn et al. 2013; Hixon et al. 2014). The
management implications of sex-specific harvest of large
female fish are well documented for other fish species
(e.g., Schoenebeck and Brown 2011; Andrade et al. 2013).
Additionally, female Largemouth Bass have been shown
to contribute eggs to multiple nests contemporaneously
(Cooke et al. 2002) and are capable of spawning multiple
times throughout one season (Carr 1942; Chew 1974; Har-
grove and Austin 2017; Trippel et al. 2017). As a result,
the removal of one female’s contributions may have
more impact than removing a single nest-guarding male.
From a management perspective, knowledge of bed-fishing
behaviors is important in developing appropriate regula-
tions to protect against the negative influences of directed
fishing. Despite more than 30 years of bed-fishing–related
studies (e.g., Neves 1975; Philipp et al. 1997; Trippel et al.
2017), our understanding of scenarios other than male-
directed harvest and the associated consequences remains
limited. Knowledge of potential bed-fishing–related im-
pacts is increasingly important given that fisheries for bass
now exist worldwide (Robbins and MacCrimmon 1974),
and as a result these issues are globally relevant.
Translocations of bass date back to the mid-1800s
(Long et al. 2015), and their widespread popularity among
anglers has led to the establishment of bass populations in
over 70 countries (Robbins and MacCrimmon 1974; Wel-
comme 1992; Hargrove et al. 2015; Weyl et al. 2017).
Concomitant with their expanded distribution, tournament
competitions for bass have become a global phenomenon,
with premier angling events routinely fielding anglers from
Central and South American, European, Asian, and Afri-
can countries (Taylor et al. 2015). In southern Africa, for
example, populations of Largemouth Bass were first estab-
lished in the late 1920s (Harrison 1936; Hargrove et al.
2017) and became widespread by the 1930s (Ellender and
Weyl 2014); competitive fishing events are now routinely
held in Botswana, Namibia, Mozambique, South Africa,
and Zimbabwe (Hargrove et al. 2015). Furthermore, the
tackle (rods, reels, and lures), boats, and tournament for-
mats in southern Africa are equivalent to those from the
native range (i.e., North America; Taylor et al. 2015; Har-
grove et al. 2015). Despite the commonalities in bass
tackle and tournament angling formats in South Africa
and the United States, there are key differences that may
illicit differences in behaviors, attitudes, and motivations
associated with bed-fishing. Largemouth Bass are consid-
ered one of the world’s worst invasive fish species (Lowe
et al. 2000), and as a result bass management in their
introduced range is complex; in South Africa they are
viewed as a valued resource to bass anglers but of conser-
vation concern by natural resource managers due to their
negative impacts on native fauna (Weyl et al. 2014;
Woodford et al. 2016). Previous survey work on bass has
shown that angler behaviors and motivations vary both
spatially and temporally (Schramm and Gerard 2004;
Paukert et al. 2007; Hunt et al. 2012), but how attitudes
vary as a function of the introduction status (i.e., native
versus invasive) remains unexplored. Additionally, bass
fisheries in the United States are the focus of extensive
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management, whereas South Africa currently lacks a for-
mal inland fishery management plan (Weyl et al. 2007;
McCafferty et al. 2012). Whether angler attitudes, behav-
iors, and motivations in unregulated fisheries differ from
more regulated ones is poorly understood. To this end,
the present work examined how bed-fishing behaviors and
attitudes vary across the global distribution of bass.
To gain insights into the behaviors, motivations, and
attitudes associated with bed-fishing, we surveyed tourna-
ment bass anglers from the United States and South
Africa to test the hypothesis that anglers from different
countries engage in bed-fishing at equivalent rates and
have similar motivations and attitudes associated with
bed-fishing despite differences in the introduction status of
bass (native versus invasive). Additionally, this manuscript
addresses the fundamental issue of whether both female
and male bass are captured via bed-fishing from the nest.
Specifically, we sought to address the following questions:
(1) With what frequency do bass tournament anglers
engage in bed-fishing? (2) Do anglers engaging in bed-fish-
ing preferentially target larger, female fish? (3) Do tourna-
ment anglers perceive harm to fisheries associated with
bed-fishing behavior?
METHODS
We conducted in-person interviews and e-mail surveys
to characterize the motivations, behaviors, and attitudes
of tournament bass anglers in the southeastern United
States and South Africa. Tournament anglers were
selected because their demographic characteristics, atti-
tudes, and fishing motives have been previously character-
ized and how these anglers differ from the overall bass
angling population has been well described (Wilde et al.
1998). Furthermore, tournaments commonly draw large
numbers of anglers per event (up to several hundred) and
organizers maintain contact lists of current members,
which facilitated the distribution of our survey to large
numbers of anglers. The southeastern United States was
selected as a focal area because this geographic region
hosted over half of all estimated competitive events
nationwide (Schramm and Hunt 2007). Furthermore, tour-
naments were selected across a range of states and venues
that operate at varying scales (e.g., local, state, and
national levels) to capture the attitudes and behaviors of a
diverse group of tournament anglers. As stated previously,
South Africa was selected because anglers compete in
tournaments using boats, tackle, and regulations that are
readily comparable and because differences in regulations
and introduction status may illicit differences in angler
attitudes, behaviors, and motivations.
In-person angler interviews were conducted at bass
tournaments held in Florida, Alabama, and South Caro-
lina between March and July of 2016. These events
consisted of contests at the local (contests with ~100
anglers from regions within states) and national levels
(e.g., the Bass Anglers Sportsman Society [B.A.S.S.] Elite
Series). The interviews were conducted by biologists after
anglers had completed their day of competitive fishing.
Specifically, biologists (up to four per event) were sta-
tioned to intercept anglers as they left the competition
stage after weigh-in. The purpose and general format of
the survey was presented to anglers and then each individ-
ual was asked if they were willing to participate. The sur-
vey was designed to be brief (nine questions; approximate
response time, <2 min), which allowed us to solicit partici-
pation from every tournament angler. For online surveys
conducted in the United States, conservation directors of
B.A.S.S. Nation chapters (each state has a chapter, and
each chapter consists of local clubs) in Tennessee, Geor-
gia, and Florida were contacted and asked to distribute an
online link via e-mail to current members of their respec-
tive clubs. In South Africa, an e-mail link was distributed
to active participants in local and national competitive
bass fishing tournaments (e.g., the South African Bass
Anglers Association, an angling group affiliated with
B.A.S.S. that follows a nearly identical set of rules and
regulations [Hargrove et al. 2015]). Online surveys were
offered from March through July in the United States
and from May through August in South Africa. A remin-
der e-mail soliciting angler participation was sent out via
conservation directors midway through the online survey
period. The two formats (online and in-person) were used
in order to increase the number of tournament anglers
that were surveyed. The expectation was that response
rates would be higher for in-person interviews but that
fewer anglers would be reached than with the e-mail
surveys. Online surveys were used due to the logistical
constraints associated with attending tournaments in dis-
parate locations.
Anglers were presented a total of nine questions that
were divided into four sections (see Supplement 1 in the
online version of this article for the questionnaire). The
first section consisted of a single question asking anglers
to estimate the portion of their fishing trips during the
spawning season that were focused on bed-fishing. The
second section involved three statements that sought to
characterize anglers’ level of agreement on a Likert-type
scale from 1–5 (i.e., from strongly disagree to strongly
agree) with factual statements concerning the reproductive
biology of bass. These included statements about which
sex constructs the nest, which sex provides parental care,
and the presence of sexually dimorphic growth patterns. A
third section with three questions sought to characterize
anglers’ motivations for engaging in bed-fishing activity
(e.g., to catch trophy fish) and to determine bed-fishing
behavior targeting specific subsets of bedding fish (e.g.,
“In tournaments, I seldom keep or ‘weigh-in’ smaller bass
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caught from spawning beds.”). A final section asked
anglers to state their level of agreement with two different
statements regarding the perceived harm inflicted by bed-
fishing activities (e.g., “I believe catch-and-release bed-fish-
ing is harmful to the number of adults that reproduce in a
bass fishery.”). Responses to questions regarding angler
attitudes, knowledge, and motivations were assessed using
a 5-point Likert-type scale developed by Graefe (1980),
with 1 = strongly disagree, 2 = disagree, 3 = neutral,
4 = agree, and 5 = strongly agree. No demographic infor-
mation was collected from anglers, which precluded esti-
mation of nonresponse bias.
We tested for significant differences in mean angler
responses between U.S. and South African bass tourna-
ment anglers using a nonparametric rank-sum test (Mann-
Whitney U test). Statistical analysis was performed in R
(R Development Core Team 2016), and test results were
considered significant at the α = 0.05 level.
RESULTS
In total, 2,316 tournament anglers were surveyed and
440 usable survey responses were received (response
rate = 19.0%; Table 1). A total of 362 individuals were
solicited for in-person surveys, and 1,954 were contacted
via e-mail. Online surveys yielded 231 usable responses
(response rate = 11.8%), and an additional 209 usable
responses (response rate = 57.7%) were collected from in-
person interviews. Three hundred and fifty-one responses
(~80% of the total) came from the United States, and the
remaining 89 responses (~20% of total) came from South
Africa. A total of three tournaments were sampled in-per-
son (Table 1), one each in Alabama, Florida, and South
Carolina.
Although the single most frequent response from all
anglers (both U.S. and South African) was that “few” of
the trips that they made during the spawning season were
focused on bed-fishing (Table 2), 48% of all anglers
responded that half or more of their trips targeted bedding
bass (Figure 1). In general, anglers showed a good under-
standing of bass reproductive biology. Most anglers (84%)
agreed or strongly agreed that male bass construct the nest
(mean = 4.1; Figure 2A), 88% of anglers agreed or
strongly agreed with the statement that female bass are on
the nest for a shorter time than males (mean = 4.1; Fig-
ure 2B), and 93% agreed or strongly agreed with the state-
ment that the largest bass on a nest are typically female
(mean = 4.4; Figure 2C). Two-thirds (66%) of anglers
either agreed or strongly agreed (mean = 3.4; Figure 3A)
with the statement “I bed-fish to capture trophy bass.”
Sixty-three percent of anglers agreed or strongly agreed
(mean = 3.6) that capturing “few, large bass” while bed-
fishing was preferable to capturing “many smaller bass”
(Figure 3B). As a whole, tournament anglers varied widely
in their responses to the statement “In tournaments, I sel-
dom keep or ‘weigh-in’ smaller bass caught from spawn-
ing beds” (Figure 3C). Approximately one-fifth (21%) of
anglers disagreed or strongly disagreed that smaller bass
were retained, 46% agreed or strongly agreed, and 33%
responded neutrally. Half of the surveyed anglers (50%)
disagreed or strongly disagreed with the statement “I
believe catch-and-release bed-fishing is harmful to the
number of adults that reproduce in a bass fishery.”
Approximately one-quarter of the anglers (23%) responded
neutrally to the statement that bed-fishing harmed adult
reproduction, and the remainder (27%) either agreed or
strongly agreed. Similar patterns were observed in angler
responses to the statement “I believe catch-and-release
bed-fishing reduces the number of juveniles produced in a
bass fishery.” Approximately half (48%) of all anglers
strongly disagreed or disagreed that bed-fishing harmed
juvenile production, while one-quarter (25%) responded
neutrally, and the last quarter (27%) agreed or strongly
agreed with the statement (Figure 4).
In general, the responses to the survey statements were
similar between U.S. and South African tournament
TABLE 1. Number of survey responses received and associated response rates from black bass Micropterus spp. tournament anglers who participated










Florida/BASSMASTER Elite Series 87 110 79.1 In-person
South Carolina 40 62 64.5 In-person
Alabama 82 190 43.2 In-person
Tennessee 53 225 23.5 Online
Georgia 54 300 18.0 Online
Florida 35 245 14.3 Online
South Africa 89 1,184 7.5 Online
Total 440 2,316 19.0
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anglers. No significant effect of group was observed on
the mean self-reported effort directed toward bed-fishing
(W = 13,488, P = 0.07; Table 3), but overall a greater
proportion (50%) of South African anglers spent “half” or
“most” of their trips focused on bed-fishing, compared
with 40% for their U.S. counterparts (Figure 1). Signifi-
cant differences were found among the mean responses to
one of the three statements pertaining to reproductive
biology (males construct nest: W = 11,676, P = 0.02;
females on nest for shorter time than males: W = 14,798,
P = 0.60; and largest bass on nest are usually female:
W = 15,390, P = 0.99; Figure 2). Anglers from South
Africa agreed more strongly on average with the statement
“I bed-fish to capture trophy bass” (W = 13,103, P =
0.02; Figure 3A). The most common answer of South
African anglers was “agree” in response to the statement
“I would rather catch few, large bass while bed-fishing
rather than many, smaller bass,” which did not differ sig-
nificantly from the average response from U.S. anglers
(W = 15,857, P = 0.71; Figure 3B). South African anglers
on average were more neutral with respect to the state-
ment “In tournaments, I seldom keep or ‘weigh-in’ smaller
bass caught on spawning beds,” whereas U.S. anglers gen-
erally agreed. Differences in average response related to
the retention of smaller bass captured from spawning beds
were not significant (W = 14,118, P = 0.21; Figure 3C).
Country groups were significantly different in their mean
responses to statements associated with the harm induced
by bed-fishing. In particular, South African anglers dis-
played higher levels of agreement with the statement that
catch-and-release bed-fishing harms the number of adults
that reproduce in a bass fishery (W = 11,484, P < 0.01;
Figure 4A) and the number of juveniles produced
(W = 10,890, P < 0.01; Figure 4B) than did U.S. anglers.
DISCUSSION
The goal of this study was to document tournament
angler behaviors and motivations associated with bed-fish-
ing, to highlight the management ramifications thereof,
and to examine how these behaviors vary across the glo-
bal distribution of bass. Survey results identified the cap-
ture of trophy bass as a motivational factor to engage in
bed-fishing behavior, with nearly two-thirds of anglers
from the southeastern United States and South Africa
agreeing or strongly agreeing with the statement “I bed-
fish to capture trophy fish.” The use of different gears or
strategies to select for specific sizes of fish has been previ-
ously documented in both commercial (Jørgensen et al.
2009) and recreational fisheries (Wilde et al. 2003; Arling-
haus et al. 2008; Moraga et al. 2015), and in the context
of bass, bed-fishing may represent a technique that capital-
izes on the confinement of larger adults to shallow waters
during the spawning season (Warren 2009; Dutterer et al.
2014). The sexually dimorphic growth patterns in bass
(Porak et al. 1986; Schramm and Smith 1987; Allen et al.
2002; Bonvechio et al. 2005) imply that techniques
which select for the largest fish within a population are
likely to target females. Despite a limited number of stud-
ies that have examined the population-level impacts of
bed-fishing (e.g., DiCenzo et al. 2016; Trippel et al. 2017),
we are aware of no studies that have formally addres-
sed the repercussions associated with removing females
from the nest.
Approximately half of the anglers surveyed directed
half or more of their springtime fishing trips toward bed-
fishing. Although this survey failed to generate quantita-
tive estimates of bed-fishing effort (i.e., we gleaned the
proportion of, but not the overall number of trips spent
bed-fishing), we nonetheless determined that bass tourna-
ment anglers frequently target bedding bass. That approxi-
mately half of the anglers spent few or no trips focused on
bed-fishing suggests that this is not a behavior universal to
tournament anglers, which was not unexpected given pre-
viously reported heterogeneity among angler preferences
(e.g., Wilde et al. 1998; Arteburn et al. 2002). The catch-
related motives of bass tournament anglers are known to
vary relative to those of their nontournament counter-
parts, specifically in that the emphasis on capturing trophy
fish is less among nontournament anglers (Wilde et al.
1998). Highly specialized anglers are more motivated to
TABLE 2. Tournament angler survey responses quantifying the propor-
tions of trips made during the spring that were directed toward bed fish-
ing for nesting bass.
Geographic region None Few Half Most All
United States 0.14 0.39 0.22 0.19 0.06
South Africa 0.10 0.33 0.25 0.25 0.07
All anglers 0.14 0.38 0.22 0.20 0.06
FIGURE 1. Proportions of fishing trips made by U.S. and South
African tournament anglers that targeted bedding black bass.
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capture trophy fish, and as a result specialized techniques
such as bed-fishing may be less common among general
bass anglers (Chipman and Helfrich 1988). Future studies
should attempt to characterize the bed-fishing behaviors
and preferences of tournament relative to those of non-
tournament anglers.
FIGURE 2. Level of agreement by U.S. and South African tournament anglers with the following factual statements pertaining to black bass
reproductive biology: (A) males construct and defend nests; (B) females spend less time on nests than males; and (C) the largest fish on nests are
usually female. The level of agreement is ranked from 1 (strongly disagree) to 5 (strongly agree), with 3 being neutral.
FIGURE 3. Level of agreement by U.S. and South African tournament anglers with the following statements pertaining to their motivations for bed-
fishing: (A) “I bed-fish to catch trophy fish”; (B) “I would rather catch a few large bedding fish than many smaller ones”; and (C) “In tournaments, I
seldom keep or weigh-in smaller fish from spawning beds.”
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This study represents the first assessment of bass tour-
nament angler behavior and knowledge in a country other
than the United States, and South African anglers self-
reported higher levels of engagement in bed-fishing behav-
iors than their U.S. counterparts. South African anglers’
higher average agreement with the capture of a trophy fish
as a motivation to engage in bed-fishing may be explained
by South African bass tournament schedules, which typi-
cally begin during the reproductive period (generally July
to December, typically peaking in September; Taylor et al.
2015; Taylor and Weyl 2017). As the catch rates in such
tournaments are generally high in terms of the numbers of
fish caught, the capture of a trophy fish is often the decid-
ing factor in winning, resulting in increased effort toward
the capture of the larger bedding bass. In the United
States, national-level tournaments held by organizations
such as B.A.S.S. typically begin early in the year at more
southerly latitudes (i.e., Florida in January) and transition
FIGURE 4. Harm to black bass fisheries from bed-fishing perceived by U.S. and South African tournament anglers as gauged by their agreement
with the following statements: (A) “I believe that catch-and-release bed-fishing affects the number of adults that reproduce”; and (B) “I believe that
catch-and-release bed-fishing reduces the number of juveniles produced.”
TABLE 3. Means (SDs in parentheses) of responses to motivational and attitudinal questions about bed fishing by tournament bass anglers. The
statements below are presented exactly as they were in the survey. Values correspond to levels of agreement as follows: 1 = strongly disagree, 2 = dis-











Male bass construct and defend the nest 4.08 (0.84) 4.06 (0.80) 4.21 (0.92) 0.02*
Female bass are on nests for a shorter time than males 4.14 (0.81) 4.16 (0.78) 4.10 (0.91) 0.60
The largest bass on a nest are usually female 4.42 (0.82) 4.41 (0.87) 4.49 (0.61) 0.99
I bed fish to capture “trophy” fish 3.40 (1.13) 3.34 (1.13) 3.63 (1.11) 0.02*
I would rather catch a few, large bass bed fishing than many, smaller bass 3.62 (1.06) 3.64 (1.03) 3.56 (1.16) 0.71
In tournaments, I seldom keep or ‘weigh-in’ smaller
bass caught from spawning beds
3.30 (1.02) 3.27 (1.01) 3.44 (1.08) 0.21
I believe that catch-and-release bed fishing is harmful to the number
of adults that reproduce in a bass fishery
2.72 (1.19) 2.60 (1.15) 3.20 (1.25) <0.01*
I believe that catch-and-release bed fishing reduces the number of
juveniles produced in a bass fishery
2.73 (1.13) 2.60 (1.08) 3.24 (1.22) <0.01*
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to venues farther north later in the year (i.e., New York
in June). Ultimately, the reasons why South African
anglers reported higher levels of engagement in bed-fishing
behaviors remains unknown; however, potential issues
associated with selection bias among surveyed anglers are
discussed later.
This study sought to understand whether evidence of
size-selective retention of fish captured while bed-fishing in
tournament venues exists, and whether this varied across
anglers from the native and nonnative distributions of
bass. In general, anglers agreed that smaller fish captured
from the nests are seldom kept, but the fact that approxi-
mately one-fifth of all anglers did not agree or strongly
disagreed with this statement suggests that competitive
anglers retain fish on an opportunistic basis. In other
words, the expectation is that tournament anglers will
retain any bass captured above the minimum size limit
(typically ~30–35 cm) when their bag limit has not been
met, and that not until after their limit is full would they
begin to cull smaller fish. Such a scenario might explain
why no statistically significant differences were observed
between tournament anglers from the United States and
South Africa. An alternative explanation is that bed-fish-
ing yields a high rate of captured fish that are too short to
be retained. Although catch data from tournaments have
proven useful for understanding various aspects of bass
fisheries, such as their distribution (Hargrove et al. 2015),
size structure, and population density (Gabelhouse and
Willis 1986; Dolman 1991), only recently has work been
done to understand how angler behaviors dictate the char-
acteristics of their catch (e.g., Arlinghaus et al. 2008; Mor-
aga et al. 2015). Future work should explore the
relationship between perceived angler targets (e.g., trophy
fish), individual fishing techniques, and actual angler
catches (e.g., catch per unit effort and fish sizes) to address
the question of whether some fishing techniques have
intrinsically higher catch rates of large- versus small-sized
fish? Furthermore, there is a possibility that large, female
bass are captured during the spring but not from spawn-
ing beds. Again, knowledge of specific techniques (e.g.,
bed-fishing versus targeting females in staging areas) and
the resultant catches would be helpful in identifying which
tactics are most likely to capture large, female bass.
Our results suggest that tournament anglers from the
United States and South Africa are equally knowledgeable
about the basic attributes of bass reproductive biology.
Angler knowledge is believed to be developed over time
based on personal experience and informal education
(Beehler et al. 2001), but the sources used by bass tourna-
ment anglers to learn about reproductive biology are
unknown. Angler knowledge of fish life history has been
shown to be a positive predictor of support for conserva-
tion measures, suggesting that better informed anglers
would be more willing to engage in personal behaviors that
would benefit population management (Sawchuk et al.
2015). In the case of bass tournament anglers, if research
identifies population-level harm caused by bed-fishing, then
outreach efforts by management agencies may be produc-
tive in altering angler behaviors.
Responses to statements pertaining to potential harm
associated with bed-fishing were highly varied; however,
anglers from South Africa consistently stated higher levels
of concern about bed-fishing–induced harm than U.S.
tournament anglers. Geographic variation in attitudes was
not surprising, given that regional differences in angler
beliefs concerning bed-fishing harms have been identified
within North America (Quinn 2002). Characterization of
angler attitudes and behaviors has traditionally focused on
differences between angler groups within the same region
(e.g., specialized versus nonspecialized; Chipman and Hel-
frich 1988), and how these traits vary as a function of
country remains poorly understood. Currently, there is no
formal inland fisheries management plan in South Africa
that governs angling practices (i.e., harvest regulations)
for nonnative fishes such as Largemouth Bass (Britz et al.
2015). Thus, angler concerns over bed-fishing harms are
unlikely to be driven by management regulations but
instead may be due to the absence thereof. In addition to
the noted differences in attitudes between angler groups
(South African and U.S.) regarding perceived harms, there
was considerable variation within groups. One potential
explanation for this is the general lack of population-level
studies of bed-fishing impacts and the inconsistencies in
impacts that have been observed (e.g., no recruitment
impacts: DiCenzo et al. 2016; Trippel et al. 2017; negative
impacts on recruitment: Swenson 2002). The population-
level studies necessary to address these questions remain
limited due to the labor-intensive nature of longitudinal
studies (e.g., Trippel et al. 2017), the experimental (as
opposed to natural) settings associated with such research
efforts, and regional biases where such studies have taken
place (Hanson et al. 2007). Interestingly, the anglers in
this survey who engaged in bed-fishing with higher relative
frequency (defined as either most or all of their springtime
trips) were more likely to agree that the capture of trophy
fish was a motivational factor to bed-fish and were less
likely to perceive bed-fishing as harmful to populations
(data not shown). The responses among the anglers sur-
veyed were not correlated in this study because of the lim-
ited sample size; however, this specific pattern is
highlighted to suggest that future studies consider explor-
ing the interplay between angler behaviors and the per-
ceived impacts of those behaviors on fisheries.
The scope of the present survey was limited in that only
a subset of all U.S. tournament bass anglers was surveyed.
It is possible that angler attitudes and behaviors associated
with bed-fishing vary as a function of geographic-depen-
dent focal species (e.g., Smallmouth Bass Micropterus
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dolomieu versus Florida Bass) or water body characteris-
tics (e.g., oligotrophic versus eutrophic). In other words,
angler attitudes about bed-fishing may differ in areas
where this technique cannot be employed owing to the
presence of stained water associated with elevated nutrient
levels. Alternatively, bed-fishing may be less common and
therefore of less concern among anglers who target river-
ine as opposed to lake-dwelling bass species. We acknowl-
edge the geographic bias associated with our project and
recommend that future studies repeat this survey across
additional regions of the United States (e.g., western or
Midwestern states) to understand how bed-fishing attitudes
and behaviors may vary as a function of prevailing habitat
or target species. It is important to note, however, that
over half (51%) of all estimated competitive fishing events
nationwide occur in the southeastern United States
(Schramm and Hunt 2007), and the fact that this survey
targeted anglers from a range of states and venues operat-
ing at varying scales (local, state, and national) suggests
that our results captured the attitudes and behaviors of a
diverse group of tournament anglers. Similarly, concerns
could be raised about our exclusive focus on South Afri-
can bass tournament anglers as representatives of those
outside the United States and the potential for angler atti-
tudes to differ by country and continent. In Japan, for
example, current legislation prohibits the release of Large-
mouth Bass captured via hook and line due to their status
as an alien invasive fish (Nishizawa et al. 2006). Large-
mouth Bass are considered one of the world’s worst inva-
sive fish species (Lowe et al. 2000), and as a result their
management in the introduced range can be complex
given that various stakeholder groups may hold differing
values for the same resource. For example, anglers may
want to maintain bass populations for recreational pur-
poses, whereas natural resource managers may desire their
eradication to protect imperiled native fauna (Weyl et al.
2014; Woodford et al. 2016). Future efforts should be
directed toward understanding how angler attitudes and
behaviors vary across broader regions of the introduced
range of bass and whether these vary as a function of
management approaches.
One management question that the current study failed
to address is whether the impacts of bed-fishing are
equally likely to result from tournament versus nontourna-
ment angling. Retention of bass captured from beds for
extended periods (as in tournaments) has been shown to
increase the likelihood of nest abandonment relative to
immediate catch and release (Diana et al. 2012). Tourna-
ment anglers are considered to be more specialized and
more likely to be motivated by goals such as the capture
of a trophy fish (Wilde et al. 1998) and thus may have dis-
proportionate impacts on fishery resources (Zischke et al.
2012). Bass tournament anglers, however, represent a rela-
tively small subset of all freshwater anglers (Kyle et al.
2016), so that their limited numbers may equate to small
impacts. Ultimately, the source (tournament versus recre-
ational anglers) and extent of bed-fishing impacts may be
context dependent. For example, in water bodies such as
Sam Rayburn Reservoir in Texas tournaments account for
a significant part of total fishing (52% of all anglers partic-
ipate in competitions; Driscoll et al. 2007) despite the rela-
tively low relative number of tournament anglers in Texas
(<6% of all licensed anglers; Kyle et al. 2016). Future
studies should seek to identify the manner in which bed-
fishing preferences and behaviors vary between recre-
ational and tournament anglers.
The number of respondents in this study varied consider-
ably by survey mode (in-person versus e-mail), with fewer
tournament anglers responding via e-mail than in-person.
The absence of in-person interviews in South Africa could
partially explain why the number of respondents was lower
in South Africa than in the United States. We were unable
to perform interviews in South Africa due to logistical con-
straints, specifically because personnel were limited and the
high costs of travel precluded visiting remote tournament
locations. Research has identified varying levels of capabil-
ity in using the Internet, along with e-mail standardization
problems that may plague Internet-based surveys (Duda
and Nobile 2010). The addition of alternative survey for-
mats, such as phone interviews or mail surveys, may be wor-
thy of consideration in future research efforts in regions
such as South Africa to increase the likelihood of survey
participation (Sax et al. 2003).
That a significant portion of anglers in both the United
States and South Africa failed to respond raises concerns
about nonresponse bias and the prospect that the attitudes
and behaviors of those who responded to our survey vary
systematically from those of anglers who did not (Fisher
1996). Wilde et al. (1998) predicted greater homogeneity
among tournament bass anglers due to their high degree of
specialization; however, the levels of homogeneity in the
responses regarding motivations and attitudes toward fish-
ing were similar among tournament and nontournament
anglers. Schramm and Gerard (2004) assessed temporal
changes in fishing motivation among freshwater fishing club
members, and despite a response rate of only 16% (slightly
less than in this study) determined that nonrespondents did
not differ significantly from respondents with respect to nine
of the eleven variables tested. That we failed to collect
demographic data from anglers in either the United States
or South Africa limits our ability to elaborate on how
respondents to this survey vary relative to the greater tour-
nament angling population. Little work has been done to
understand the demographics or socioeconomic status of
anglers in South Africa, particularly bass tournament
anglers (McCafferty et al. 2012). Although it is entirely pos-
sible that nonrespondents have different attitudes and moti-
vations toward bed-fishing (e.g., how frequently they
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engage in it), such biases would not change the fundamental
observation that some fraction of bass tournament anglers
select for size while bed-fishing, which was one of the pri-
mary foci of the current research.
The time of year when our survey was administered, par-
ticularly that it was conducted during different seasons in
the two countries (spring in the United States and winter in
South Africa), may have impacted the number of anglers
who chose to respond. In other words, the fact that South
African anglers were queried toward the end of winter may
have reduced their interest in responding to a survey
focused on bed-fishing. However, South Africa contains a
wide range of climates and the spawning season varies as a
function of both water body and species of bass (i.e., the
season is more protracted in populations of M. floridanus
than in those that are strictly M. salmoides; Rogers et al.
2006). In the water bodies for which reproduction has been
characterized in South Africa, reproductively ripe gonads
begin to develop in July, typically peaking in September
(Taylor and Weyl 2017). That our survey was administered
in South Africa between March and July implies that bed-
fishing would likely be an activity that anglers would either
be engaging in or preparing for. For this reason, we feel that
the timing of the survey was unlikely to have had significant
impacts on angler responses.
Combined, the findings from this study highlight an
understudied facet of bed-fishing behavior, namely, that
anglers may preferentially target larger, female bass from
the nest. Future research efforts should be directed toward
exploring the conditions under which size-selective bed-
fishing would cause harm and toward quantifying the
associated evolutionary consequences. Furthermore, we
present the first assessment of bass tournament angler
behavior and knowledge in a country other than the Uni-
ted States and show that tournament anglers are generally
knowledgeable about the basic facts of bass reproductive
biology in both the United States and South Africa.
Future work should look into why South African anglers
both perceive greater harm from bed-fishing yet direct
greater effort toward it than their counterparts in the Uni-
ted States. Ultimately, fisheries managers should work to
develop a better understanding of how varied bed-fishing
behaviors impact populations, engage anglers and associ-
ated stakeholders as these results become available, and
implement appropriate regulations to protect against
unwanted short- and long-term impacts.
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